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Ubiquinol - potential therapy for heart diseases
and considerations in respiratory co-morbidities

WHAT IS UBIQUINOL?

Ubiquinol is the reduced, and more bioavailable, form of
Coenzyme Q10 (CoQ10) found in virtually every human

cell* It is an endogenous lipophilic compound named
after it’s ubiquitous nature and benzenediol structure.
Ubiquinol has a benzenediol ring and hydrophobic
polyisoprenoid tail, with two additional hydrogens
increasing its polarity and bioavailability compared to
ubiquinone, the oxidised form.>¢ The body must first
reduce ubiquinone to Ubiquinol for it to function.*

Ubiquinol’s role in mitochondrial bioenergetics is well

established?*, having a key role in electron transport for
oxidative phosphorylation in the production of adenosine

triphosphate (ATP)." It is also a potent antioxidant,

membrane stabilizer, inhibiting the oxidation of proteins,

lipids and DNA.4

THE MITOCHONDRIA AND ENERGY PRODUCTION

Mitochondria are known as ATP production sites

with Ubiqguinol key to intracellular energy production,
critical for sustaining cellular, and in-turn human life.”°
Subsequently Ubiquinol has an indirect impact on the
other functions to which the mitochondria participate
such as critical metabolic pathways and integral
intracellular signalling networks that regulate diverse
cellular functions.°? Mitochondria changes, therefore,
have an impact on systemic metabolic regulation,
neurogenesis, brain function, inflammmation regulation,
immunity, aging and life-span.1om1s14

Mitochondrial dysfunction is recognised as being part
of the complex and multifactor pathophysiology for a
number of conditions including those of the cardiac’
and pulmonary system’', contributing to enhanced

Ubiquinone (CoQ10)

HaCO
HaCO

© 2020 Designs for Health Pty Ltd

REDOX
STATUS H3CO

FOR PROFESSIONAL REFERENCE ONLY

reactive oxygen species (ROS) release, and oxidative
stress. It is now understood mitochondrial dysfunction
has a key role in septic states such as sepsis associated
cardiomyopathy, a COVID-19 disease complication,
associated with a systemic hyperinflammatory response
and myocardial injury.'® No studies are known to have
been conducted in patients with COVID-19.

UBIQUITOUS UBIQUINOL:

e Found in virtually every human cell

e Ubiquinol is more bioavailable than the
oxidised form

KEY ROLES:

¢ Mitochondrial oxidative phosphorylation as a
cofactor for ATP production.

» Potent antioxidant (by reducing damage in lipid,
protein and dicals and their production).

* Cell-membrane stabiliser.

These roles constitute it’s broad relevance and
potential as an important adjuvant therapy, especially
in conditions with mitochondrial dysfunction and
oxidative stress, such as some cardiovascular’

and pulmonary dieases'?®°, and in age-related
conditions.?46

Due to its superior bioavailability Ubiquinol is the
preferred form of CoQ10 for therapy.>* As such

The European Medicine Agency (EMA) has approved
ubiqguinol for the treatment of primary CoQl10
deficiency.®
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CONSIDERATIONS IN CHRONIC HEART FAILURE."®

Studies in patients with Heart Failure show CoQ10 levels
are inversely associated with functional status and severity
of Heart Failure symptoms such as fatigue, exercise
tolerance and dyspnea.*®

The bioenergetic effects of Ubiquinol are of fundamental
importance, especially in cells with high metabolic demand
such as cardiac myocytes.® Such is the importance that

a co-relation is seen with myocardial deficiency and the
severity of cardiocirculatory impairment.*

Ubiquinol supplementation is an important adjunct therapy
to be considered for patients on statins, particularly for
those with chronic heart failure and decreased

myocardial function.®

Ubiquinol provides essential energy required for heart
muscle function and works as a potent antioxidant. The
antioxidant action is two-fold: firstly protecting myocardial
cells against potential damage from oxidants, and secondly
by reducing oxidant production that could potentially
cause damage. Furthermore Ubiquinol supplementation
promotes improved cardiovascular relaxation by balancing
oxidative and reductive (REDOX) reactions, important in
protecting the heart muscle from oxidative or free radical
damage.26'®

Ubiquinol supplementation may also, help alleviate specific
Chronic Heart Failure symptoms, shown to be inversely
related in severity to low plasma CoQIlO0 levels,*® such

as fatigue and exercise intolerance, '°?223 although more
specific research for this sub-set is needed.

UBIQUINOL PRODUCTION

DECREASES WITH:

* Ageing
* Age-associated diseases
* Inflammation

* Statin use
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THE INVERSE RELATIONSHIP OF

PLASMA COQ10 LEVELS TO SEVERITY
OF HF SYMPTOMS

Plasma CoQ10

Severity of Heart
Failure Symptoms:
- Fatigue
- Exercise intolerance
- Dyspnea

There is a significant reduction of Ubiquinol synthesis
in ageing and diseases associated with ageing,?*¢101”
accompanied by an increase in oxidative stress

due to the imbalance between ROS production

and antioxidant defenses.®® Statins impair skeletal
muscle and myocardial bioenergetics®'® through

the inhibition of a key enzyme in the mevalonate
pathway, 3-hydroxy-3-methylglutaryl-CoA (HMG-
CoA) reductase, necessary for cholesterol and CoQ10
production and reduction in mitochondrial complex IlI
activity of the electron transport chain.3'®

Supplementation of CoQ10 been demonstrated in a
number of studies to alleviate the resulting muscle
pain, weakness and fatigue that some patients
experience.>®% Fatigue and exercise endurance has
been shown to be improved in healthy subjects
supplemented with Ubiquinol.'®-2°

Oral supplementation of Ubiquinol during high-
intensity exercise has also been found to reduce the
overexpression of pro-inflammatory cytokines and
increase in anti-inflammatory cytokines, suggesting
a possibly role in modulating exercise-induced
inflammation.?
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Coenzyme Q10

l ROS and l oxidative damage
f NO bioavailability
I Electron transport chain function

|Myocyte function

Energetics

l Blockage of DNA cleavage
Cell death and apoptosis

Mitochondria
Xanthine Oxidase
NAD (P)H Oxidase

Block of NFkB activation

Block of Growth factors
and MMP activation
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Endothelial Function
Atherosclerosis and Inflammatory burden
LV fibrosis prevention
LV systolic function

Clinical benefit on functional status, QoL, and MACE in

HEART FAILURE

Adapted from: Di Lorenzo et al. Clinical Evidence for Q10 Coenzyme Supplementation in Heart Failure: From
Energetics to Functional Improvement. J. Clin. Med. 2020, 9, 1266.

COVID-19 CO-MORBIDITY CONSIDERATIONS:

Acute cardiac injury has been reported as important
manifestation of COVID-19 infection, and is associated
with poor outcomes including increased risk of intensive
care admissions and mortality.'® Cardiac injury tends

to occur in older patients, with multiple co-morbidities
including hypertension, diabetes, coronary heart disease
and heart failure.®

PULMONARY CO-MORBIDITY CONSIDERATIONS:

It is well known that acute pulmonary infections have the
potential to destabilize cardiac diseases, such as heart
failure.>* Although the role of Ubiquinol supplementation
for patients with pulmonary diseases is yet to be
established as standard care® there is clear involvement
of ROS in lung diseases physiopathology.” Particular
patients, such as those with depressed myocardial function
and underlying mitochondrial dysfunction, may potentially
benefit from Ubiquinol supplementation. Ubiquinol
supplementation, at a daily dose of 300mg, provide
improved right and left heart function in patients with
Pulmonary Arterial Hypertension, and an improvement

in haemoglobin production and red cell maturation.?®

References supplied on request.
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KEY POINTS AND SUMMARY:

* Adequate Ubiquinol is of fundamental importance
for all cells, especially those with high metabolic
demand such as cardiac myocytes.

* Ubiquinol is essential for healthy cellular and
mitochondrial function, energy production, to reduce
ROS damage and production and inhibit oxidation.

* A number of factors reduce endogenous Ubiquinol
production, including ageing.

* Ubiquinol’s benefit in myocardial health is two-fold -

1. Providing ATP.
2. Protecting the myocardial from ROS damage and
reducing ROS production.

* Acute Cardiac injury is a risk factor for patients with
COVID-19 infection and cardiac co-morbidities.

* Ubiguinol supplementation may potentially alleviate
some Chronic Heart Failure symptoms, such as
fatigue and exercise endurance.

* Pulmonary Arterial Hypertension patients
supplemented with Ubiquinol have had some
benefit.?6

» Ubiquinol is more bioavailable than the oxidised form
of CoQ1034 and is the preferred supplement form.>4

designsforhealth.com.au



(/? designs for health’ Australia

Ubiquinol

REFERENCES

10

n

12

13

14

© 2020 Designs for Health Pty Ltd

Di Lorenzo, A.; lannuzzo, G.; Parlato, A.; Cuomo, G.; Testa, C,;
Coppola, M.; D’Ambrosio, G.; Oliviero, A. D.; Sarullo, S.; Vitale,
G.; Nugara, C.; Sarullo, M. F.; Giallauria, F., Clinical Evidence
for Q10 Coenzyme Supplementation in Heart Failure: From
Energetics to Functional Improvement. Journal of Clinical
Medicine 2020, 9 (5).

Juan Garrido-Maraver , M. D. C., Manuel Oropesa-Avila,
Alejandro Fernandez Vega, Mario de la Mata, Ana Delgado
Pavon, Manuel de Miguel, Carmen Pérez Calero, Marina
Villanueva Paz, David Cotan, José A. Sanchez-Alcazar
Coenzyme Q10. Molecular Syndromology 2014, 5, 187-197.

Kloer, H.-U.; Belardinelli, R.; Ruchong, O.; Rosenfeldt, F.,
Combining Ubiquinol With a Statin May Benefit
Hypercholesterolaemic Patients With Chronic Heart Failure.
Heart, Lung and Circulation 2020, 29 (2), 188-195.

Zhang, Y,; Liu, J.; Chen, X.-q.; Oliver Chen, C. Y., Ubiguinol is
superior to ubiquinone to enhance Coenzyme Q10
status in older men. Food & Function 2018, 9 (11), 5653-5659.

Guis S, F.-B. D., Mattei JP, Nicoli F, Le Fur Y, Kozak-Ribbens G,
et al., In vivo and in vitro characterization of skeletal muscle
metabolism in patients with statin-induced adverse effects.
Arthritis Rheum 2006, 55 (17), 551-7.

Hernandez-Camacho, J. D.; Bernier, M.; Lopez-Lluch, G.; Navas,
P., Coenzyme Q10 Supplementation in Aging and Disease.
Frontiers in Physiology 2018, 9 (44).

Dikshit, S. C. N. S. D. N. K. G. M., Oxidative Stress in Heart
Diseases. 2019.

Liguori, I.; Russo, G.; Curcio, F.; Bulli, G.; Aran, L.; Della-Morte,
D.; Gargiulo, G.; Testa, G.; Cacciatore, F.; Bonaduce, D.; Abete,
P., Oxidative stress, aging, and diseases. Clinical Interventions
in Aging 2018, Volume 13, 757-772.

Cloonan, S. M,; Choi, A. M. K., Mitochondria in lung disease.
The Journal of Clinical Investigation 2016, 126 (3), 809-820.

Rodick, T. C,; Seibels, D. R.; Babu, J. R.; Huggins, K. W.; Ren, G.;
Mathews, S. T.,, Potential role of coenzyme Q10 in health and
disease conditions. Nutrition and Dietary Supplements 2018,
Volume 10, 1-11.

Annesley, J. S.; Fisher, R. P, Mitochondria in Health and
Disease. Cells 2019, 8 (7).

Picard, M.; McEwen, B. S., Psychological Stress and
Mitochondria: A Systematic Review. Psychosomatic Medicine
2018, 80 (2).

B, P. M. a. M,, Psychological Stress and Mitochondria: A
Systematic Review. Psychosom Med 2018, 2 (80), 141-153.

al, K. M. e., Mitochondria as central regulators of neural
stem cell fate and cognitive function. Nature Reviews
Neuroscience 2019, 20, 34-48.

20

21

22

23

24

25

26

FOR PROFESSIONAL REFERENCE ONLY

Riou, M.; Alfatni, A,; Charles, A.-L.; Andrés, E.; Pistea, C;

Charloux, A.; Geny, B., New Insights into the Implication
of Mitochondrial Dysfunction in Tissue, Peripheral Blood
Mononuclear Cells, and Platelets during Lung Diseases.

Journal of Clinical Medicine 2020, 9 (5).

Atri, D.; Siddiqi, H. K.; Lang, J.; Nauffal, V.; Morrow, D. A,
Bohula, E. A., COVID-19 for the Cardiologist: A Current
Review of the Virology, Clinical Epidemiology, Cardiac and
Other Clinical Manifestations and Potential Therapeutic
Strategies. JACC: Basic to Translational Science 2020.

Hargreaves, I. P.; Mantle, D., Coenzyme Q10 Supplementation
in Fibrosis and Aging. In Reviews on Biomarker Studies in
Aging and Anti-Aging Research, Guest, P. C., Ed. Springer
International Publishing: Cham, 2019; pp 103-112.

Littarru, G. P,, and Langsjoen, P Coenzyme Q10 and statins:
biochemical and clinical implications. Mitochondrion 2007, 7,
S168-S174.

Kawaharada, Y. & Toyomasu, K.. (2013). Usefulness of regular
intake of the reduced form of CoQIlO for stress management
for workers. Japanese Pharmacology and Therapeutics. 41.
1229-1237.

Sarmiento, A.; Diaz-Castro, J.; Pulido-Moran, M.; Moreno-
Fernandez, J.; Kajarabille, N.; Chirosa, |.; Guisado, |. M.; Javier
Chirosa, L.; Guisado, R.; Ochoa, J. J., Short-term ubiquinol
supplementation reduces oxidative stress associated with
strenuous exercise in healthy adults: A randomized trial.
BioFactors 2016, 42 (6), 612-622.

Diaz-Castro, J.; Moreno-Fernandez, J.; Chirosa, I.; Chirosa, L.
J.; Guisado, R.; Ochoa, J. J., Beneficial Effect of Ubiquinol on
Hematological and Inflammatory Signaling during Exercise.
Nutrients 2020, 12 (2), 424.

Mehrabani, S.; Askari, G.; Miraghajani, M.; Tavakoly, R.; Arab,
A., Effect of coenzyme Q10 supplementation on fatigue: A
systematic review of interventional studies. Complementary
Therapies in Medicine 2019, 43, 181-187.

Pellicori, P.; Khan, M. J. |; Graham, F. J,; Cleland, J. G. F.,, New
perspectives and future directions in the treatment of heart
failure. Heart Failure Reviews 2020, 25 (1), 147-159.

Yang, C.; Jin, Z., An Acute Respiratory Infection Runs Into the
Most Common Noncommunicable Epidemic—COVID-19 and
Cardiovascular Diseases. JAMA Cardiology 2020.

Riou, M.; Alfatni, A,; Charles, A.-L.; Andrés, E.; Pistea, C;

Charloux, A.; Geny, B., New Insights into the Implication
of Mitochondrial Dysfunction in Tissue, Peripheral Blood
Mononuclear Cells, and Platelets during Lung Diseases.

Journal of Clinical Medicine 2020, 9 (5), 1253.

Sharp, J.; Farha, S.; Park, M. M.; Comhair, S. A.; Lundgrin, E.
L.; Tang, W. H. W,; Bongard, R. D.; Merker, M. P.; Erzurum,
S. C., Coenzyme Q supplementation in pulmonary arterial
hypertension. Redox Biology 2014, 2, 884-891.

designsforhealth.com.au



